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Purpose: Knee osteoarthritis is a motor disorder that leads to decreased
QOL and physical function in old age, and is one cause of the need for
nursing care. The prevention of knee osteoarthritis and amelioration of
its symptoms are an urgent issue today with rapidly increasing elderly
populations. The importance of knee muscle strength training in con-
servative treatment is well known, and it effects have been veriﬁed. To
elucidate the relationship between muscle strength and pain symp-
toms, we investigated the relationship between muscle strength,
measured with a knee extension and ﬂexion strength measurement
instrument we are currently developing, and knee pain in activities of
daily living.
Methods: The subjects were 92 women (mean age 73.8  8.6 years)
with knee osteoarthritis who were being treated in the orthopedics
department of our center, comprising 160 knees (right 75, left 85) that
had not been treated surgically. Standing frontal X-ray images of the
knee were evaluated and knee pain during activities of daily living
(level ground walking, stair climbing, lying down, standing up, and
sitting on ﬂoor with legs folded underneath the body) was surveyed
with a questionnaire. Knee extension and ﬂexion strength was meas-
ured using a prototype measuring instrument developed jointly with
the Department of Gerontechnology at our center. The knee extension
and ﬂexion measuring instrument can be transported on a cart, and
uses an Imada Co., Ltd. force gauge for measuring the precision of
industrial products. With subjects in a sitting position with legs ﬂexed
90 and a strap on the ankle joint, knee extension and ﬂexion strength
were measured isometrically for 3 seconds. Knee ﬂexion strength and
extension strength were measured two times each in the left and right
legs and the better value for each side was utilized. Knee extension and
ﬂexion strength were expressed as the proportion to body weight, and
the difference of the two, (extension strength/weight) minus (ﬂexion
strength/weight), was also calculated. The correlation between those
indices and the knee pain score during activities of daily living was
investigated.Results: In the right knee, signiﬁcant correlations were seen between
knee extension strength/weight and the scores for knee pain during
level ground walking, stair climbing, and sitting on the ﬂoor with legs
underneath the body (walking, stair climbing p < 0.01, sitting on the
ﬂoor with legs underneath p < 0.05). In the left knee, signiﬁcant cor-
relations were seen between knee extension strength/weight and knee
pain scores during level ground walking, stair climbing, standing up,
and sitting on the ﬂoor with legs underneath the body (walking,
standing up, sitting on the ﬂoor with legs underneath p < 0.01, stair
climbing p < 0.05). Knee ﬂexion strength/weight was found to be sig-
niﬁcantly correlated with knee pain during level ground walking in the
right knee (p < 0.05). The correlation with the knee pain score and the
difference between extension strength/weight and ﬂexion strength/
weight were signiﬁcant in all activities in the right knee (walking, stair
climbing p < 0.01, others p < 0.05), while in the left knee these values
were signiﬁcant during walking, standing up, and sitting on the ﬂoor
with legs underneath (standing up p< 0.01, walking, sitting on the ﬂoor
with legs underneath p<0.05).
Conclusions: In knee osteoarthritis patients, knee pain during activ-
ities of daily living increases with decreases in knee extension
strength in both left and right legs. Differences were seen between
right and left in the activities in which a relation between muscle
strength and knee pain appeared. Investigations that consider leg
strength in proportion to weight or include ﬂexion strength are con-
sidered to be useful.
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EFFICACY OF PERIARTICULAR MULTIMODAL DRUG INJECTION IN
TOTAL KNEE ARTHROPLASTY FOR PAIN MANAGEMENT AND
REHABILITATION
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Purpose: Recently many authors have reported on the beneﬁts of
using multimodal drug injections in total knee arthroplasty (TKA)
which assist pain relief in the early post-operative stages. This study
aims to clarify the effects of periarticular multimodal drug injection
on postoperative pain, nausea, rehabilitation, and period of
hospitalization.
Methods: From August 2012, we performed 66 consecutive TKA
operations over a one year period. From this sample group, we
excluded those patients with rheumatoid arthritis and revision sur-
gery to leave a total of 48 knees for detailed analysis of which 5 were
male and 43 were female. All patients had been diagnosed with
osteoarthritis and both general anesthesia and epidural anesthesia
were administered to each patient prior to the surgery. Patients were
then divided into three groups which administered multimodal
injections in a mixture including ropivacaine: one including 10 mg of
morphine, another 5 mg of morphine, and the third including PSS.
There were 18 knees in the group including 10 mg of morphine
(M10), 13 in the group with 5 mg of morphine (M5) and 17 in the PSS
control group (P). Data was collected on how many times a patient
took a painkiller, how many times they took an anti-nausea drug, the
degrees of ﬂexion angle of the knee after 7 days, how many days it
took to walk with a T-cane, how many days it took to climb stairs, and
the total period of hospital stay. For comparison of the clinical results
between the groups, the Mann–Whitney U test was used. Statistical
signiﬁcance was set at p < 0.05.
Results: The ﬁndings show a signiﬁcant difference between M10 and
M5 groups and the P group in terms of how many painkillers were
taken. However, there was little difference between the M10 and M5
groups. There was no signiﬁcant difference between the three groups in
terms of howmany anti-nausea drugs were taken. The M10 group had a
deeper ﬂexion than the P group, though the differences between the
M10 and M5, and M5 and P group were not signiﬁcant. There was no
signiﬁcant difference between the 3 groups regarding either the time
taken to walk with a walking stick, or the time taken to walk up and
down stairs. In terms of hospital stay, M10 showed a signiﬁcantly
